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 Moe Pond, a 15.6 ha man-made body of water owned by SUNY Oneonta Biological 
Field Station, is located near Cooperstown, NY, at N42°43.00’W74°56.75’ (Albright et. al 
2004). The pond was created in 1939 by the damming of a natural wetland and has been used for 
research and educational purposes, since owned by the BFS (Tibbits 2001). It is classified as a 
polymictic water body because it mixes and maintains approximately the same temperature from 
the surface to the bottom of the pond. Moe Pond is considered a eutrophic body of water because 
of the high level of nutrients available, as well as the presence of algae and a past history of blue-
green algal blooms (Sohacki 1972).  Prior to 1998, seining in Moe Pond revealed that the only 
fish species in the water body were brown bullhead (Ictalurus nebulosus) and golden shiner 
(Notemigonus crysoleucas) (McCoy et al. 2001). In 1998 or 1999, largemouth bass (Micropterus 
salmoides) and smallmouth bass (M. dolomieu) were illegally introduced. The subsequent 
disappearance of the golden shiner population led to an increase in zooplankton mean size and 
abundance and increased algal grazing (Albright et al. 2004). Stomach sampling of largemouth 
bass showed a variety of invertebrate species in the contents, while also showing individual fish 
food preferences, in correlation to the number of individual species in the stomach contents. 
Elodea Canadensis, or American pondweed, makes up the majority of the submerged plant 
species throughout Moe Pond, as observed during the seining and water sampling processes.  
 
INTRODUCTION 
Moe Pond, a polymictic water body located in Otsego County, New York, is 15.6 
hectares in surface area, has an average depth of approximately 1.8 meters (Albright et al. 2004) 
and drains a largely forested watershed of approximately 360 acres (Anonymous 2007).  The 
pond is the source of Willow Brook, a tributary to Otsego Lake and, in turn, the Susquehanna 
River (Albright et al. 2004). Historically, the fish populations were comprised of brown bullhead 
(Ictalurus nebulosus) and golden shiner (Notemigonus crysoleucas) (McCoy et al. 2001). By 1999, 
there had been an unauthorized stocking of largemouth bass (Micropterus salmoides) and 
smallmouth bass (M. dolomieu) (Albright et al. 2004). Smallmouth bass have been virtually 
absent since 2002. Predation by largemouth bass is assumed to be the main cause of the 
disappearance of the previously abundant golden shiner (Albright et al. 2004). This could have 
assisted in the increase in zooplankton, thus decreasing the amount of algae, reducing algal 
blooms and increasing the water clarity. At that time, the rooted plant Elodea Canadensis was 
abundant (Hamway 2003). 
By the late 2000’s, small stunted largemouth bass seemed to have functionally replaced 
golden shiners as an efficient planktivore, reverting the pond’s algal crop to what it had been 
prior to the largemouth bass introduction (Albright et al. 2004). The current work is a 
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continuation of this monitoring, prior to anticipated biomanipulation efforts by the addition of 




 On a weekly basis, from 31 May to 17 July 2012, Moe Pond’s water quality was 
assessed.  Water samples were taken from the deepest point in the pond, which was marked by 
an anchored buoy at a depth of ~2.6 meters, as shown in Figure 1. A 500 mL sample of water 
was taken in a Nalgene bottle at a depth of 1 meter to determine chlorophyll a as well as total 
nitrogen (Ebina et al. 1983), nitrate+nitrate-N (Pritzlaff 2003), total phosphorus (Liao ad Marten 
2001), calcium (EPA 1983) and chloride (APHA 1989). A YSI (6820 V2 Multiparameter Water 
Quality Sonde) was used to measure depth (meters), temperature (°C), pH, Conductivity 
(µS/cm), chlorophyll a, dissolved oxygen levels (% and mg/L), and Redox Potential or ORP. 
Transparency was measured using a Secchi disk.  
 
 
Figure 1. Sampling location at Moe Pond, Otsego County, NY (modified from Sohaki 1972). 
Fish Community 
 Using a small rowboat and a 200 foot haul seine, largemouth bass were sampled from 
Moe Pond by rowing out and placing the seine into the water in a “teardrop” shape. After the 
seine was in place, it was slowly pulled back onto the southern shore of the pond, continuously 
holding down the lead line to prevent any fish from potentially escaping the net. Once ashore, the 
seine was searched for fish which were placed into a Ship-N-Shore tub for upcoming 
evaluations; all brown bullheads were instantly released back into Moe Pond.  
 Using a Wildco™ measuring board and a Leatherman™ Kick® pocket knife, largemouth 
bass lengths and scale samples were taken. The scales were removed from above the left pectoral 
fin and placed on a Post-It® and labeled for aging each fish at a later time. A 2oz Monoject® 
gastric lavage was used for taking stomach content samples from all bass over 150 mm in length. 
The contents were emptied from the fish into a 7oz Nasco Whirl-Pak® and preserved with 70% 
ethyl alcohol. Using Peckarsky et al. (1990) and Thorp and Covich (1991) as references, the 
contents were then examined under a Zeiss™ dissecting microscope. Food items (primarily 
zooplankton and other invertebrates) that were identified to family level and were counted.   
Zooplankton Community 
 Quantitative zooplankton samples were taken each week by using a Wildco™ plankton 
net having a 147 µm mesh. 1-mL subsamples were observed under a compound microscope on a 
gridded sedgewick-rafter cell. The first 100 organisms for each sample date were identified 
according to Thorpe and Covich (1991) and measured using a calibrated ocular micrometer. 
Results were then put into Microsoft Excel to organize the data by species, mean length per 
species, and the percent composition of each taxa out of 100 organisms examined each week.  
Invertebrate Community  
 A macro-invertebrate/benthic survey was conducted on 13 July 2012 using triangle kick 
nets and clear bottom 5 gallon buckets. Samples were taken randomly from the east and west 
edges of Moe Pond, as well as from deeper areas of the eastern edge with an Eckman dredge. 
Samples were then transferred into 7oz Nasco Whirl-Pak® and preserved with 70% alcohol. 
Organisms were then classified to the genus or species level.  
 
RESULTS AND DISCUSSION 
Limnology  
The information obtained by the YSI (6820 V2 Multiparameter Water Quality Sonde) 
from 31 May to 17 July 2012 is shown in Table 1. From the end of May to mid-July, data show a 
slight increase in water temperature as well as in conductivity and pH over the summer. On all 
dates except 6 June, every Secchi disk reading exceeded the depth of Moe Pond; this exception is 
presumably because of rainfall during the data collection that day. All other readings remained 
relatively consistent throughout the summer with the exception of ORP (Oxidation Reduction 
Potential) with which the probe had problems stabilizing on some occasions.  
Compared to previous years of studies conducted on Moe Pond, transparency has greatly 
increased from 2008 (Finger 2009). This could be due to an increase in plankton feeding on 
algae but the precise change in transparency is unknown. 
In Table 2, results from the analyses of nutrients, chlorides, calcium and chlorophyll a are 
shown. Compared to previous years of research, nitrate+nitrate levels are very low (below 
detectable levels), as they previously have been found to be. Total phosphorus levels are 
comparable to those of recent years.  
 
Table 1. Values of Secchi disk transparency, depth, temperature, conductivity, chlorophyll a, 
dissolved oxygen, and ORP from 31 May 2012 to 17 July 2012. (“+” indicates Secchi 
transparency exceeding water depth). 
 
 
Table 2. Values of nitrate+nitrate, total nitrogen, total phosphorus, calcium, chloride, and 




 Table 3summarizes abundance estimates for fish in Moe Pond from 1994 through 2012. 
These values were extrapolations of the numbers of fish collected in the seines, following the 
methods of Wilson et al. (2000). Because the fish are not expected to be randomly distributed, 
these numbers are not expected to estimate actual abundance with any level of certainty. 
However, the method employed has been consistent, so the values likely do serve as a proxy of 
relative abundance over time. 
  
sample depth (meters) Temp. (°C) pH Conductivity (mS/cm) Chlorophyll a DO (mg/L) DO (%) ORP Secchi depth (m)
5/31/2012 0.1 23.12 7.39 0.046 2.4 7.76 90.8 N/A 2.48+
1.4 22.77 7.19 0.046 22.5 7.48 88.4 N/A
2.5 22.09 7.06 2.084 -1 0.17 1.9 N/A
6/6/2012 0.2 18.46 7.57 0.047 3.5 8.1 86.9 135.5 2.2
1.0 18.26 7.49 0.047 4.6 8.29 87.9 153.5
2.2 18.3 7.41 0.054 5.1 8.05 85.3 109.5
6/19/2012 0.1 21.15 7.45 0.05 6.1 8.52 95.8 N/A 2.3+
1.0 21.13 7028 0.05 5.6 8.48 95.4 N/A
2.6 19.83 6.88 0.078 -0.9 0.39 4 N/A
7/4/2012 0.0 26.97 8.78 0.055 1.6 8.67 108.6 14.2 2.2+
1.1 25.73 8.99 0.055 2.8 9.04 112.2 11.7
2.2 24.38 6.97 0.108 -0.8 0.2 2.4 -149.9
7/10/2012 0.2 26.87 9.04 0.056 2 8.67 8.67 18.4 2.0+
1.0 25.34 9.17 0.055 3.4 8.87 8.87 24.6
2.0 24.86 8.7 0.053 12.7 0.22 0.22 -35
7/17/2012 0.0 27.46 8.8 0.052 N/A 8.46 106.7 46 2.2+
1.0 26.58 8.79 0.05 N/A 8.53 105.9 45.1
2.2 25.92 7.2 0.06 N/A 0.92 13.3 -190.5
1972 1994 2000 2001 2002 2003 2004 2005 2006 2007 2008 2012
Secchi Depth (m) NA 0.85 1.2 1.1 >2.2 >2.33 1.26 1.26 2.2 2.62 1.35 2.24+
Total phosphorus (µm) 40-70 36.7 NA NA 26.4 29.05 42.29 56.64 26.91 20.5 28.95 26.33
Nitrate+nitrate (mg/L) NA <.05 NA NA 0.14 0.11 0.1 0.01 0.01 <.01 0.0027 bd
Chlorophyll a (ppb) NA 2.2 0.2 8.1 2.4 2.49 4.4 2.41 19.4 2.75 3.94 4.99
pH 6.8-10.2 7.93 8.63 8.66 9.08 6.84 7.3 7.66 7.3 7.54 7.39 7.89
Calcium (mg/L) NA NA NA NA 10.45 NA NA NA NA NA 1.02 1.53
Chloride (mg/L) NA NA NA NA 1.06 1.47 NA Na NA NA 0.54 0.52
 
Table 3. Estimates of golden shiner, largemouth bass and smallmouth bass abundances (+/- 
standard error) in Moe Pond, determined by extrapolating haul seine captures, 1994, 1999-2001, 
2004-2008 and 2012. 1 indicates years where electrofishing was used as a measure of abundance 
rather than seining due to excessive plant growth. 
 
Stomach contents of the largemouth bass collected at Moe Pond, displayed in Table 4, 
shows a large majority of their diet consists of Daphnia, amphipods, sphaeriids, and peltodytes. 
In comparison to a 2008 survey, Daphnia, Odonates, larval bullhead and amphipods comprised 
the majority of the largemouth bass diets (Finger 2008). Although the more common organisms 
consumed are slightly different now from those in 2008, the organisms ingested are very similar 
but in different relative abundances. For example, in both 2008 and 2012, Daphnia was the most 
common organism found within the stomach contents. In 2008, the mean stomach contained 18, 
but in 2012 the mean found per stomach was 51.  
 
 
Table 4. Analysis of stomach contents of largemouth bass caught from 31 May 2012 to 17 July 
2012; including mean per stomach sample, % occurrence, and total individual species found.  
 Figure 3 shows the relationship between the lengths of largemouth bass seined in Moe 
Pond versus the number of total fish caught. The majority of the fish captures were ~90mm, 
~110mm and ~190mm in length. These three lengths are directly related to the three most 
Year Golden shiner Largemouth Bass Smallmouth Bass 
(Notemigonus crysoleucas) (Micropterus salmoides)  (Micropterus dolomieu)
1994 (McCoy et al., 2000) 7,154: +12,701;-6,356 0 0
1999 (Wilson et al., 2000) 3,210+/-1760 1,588+/-650 958+/-454
2000 (Tibbits, 2001) 381+/-296 2,536+/-1,177 945+/-296
2001 (Wojnar, 2002) 1,708+/-1,693 3,724+/-3,447 504+/-473
2002 (Hamway, 2003)1 3 206 20
2003 (Hamway, 2004)1 2 318 1
2004 (Lopata, 2005) 0 6,924+/-2,912 0
2005 (Dresser, 2006) 0 12,019+/-3,577 223+/-257
2006 (Reinicke & Walters, 2007) 0 11,555.17+/- 0
2007 (Underwood, 2008) 0 13,373+/-249 0
2008 (Finger, 2009) 0 46,740+/-13,220 0
2012 (current) 0 6,480+/-1,533 0
Taxa Mean Per Stomach % Occurrence in Micropterus Salmoides Total individuals
Coleoptera: Peltodytes sp.  (beetle larva) 5.60 5.90 202
Crustacea: Amphipoda (scud) 9.35 10.00 346
Crustacea: Daphnia 51.19 54.90 1894
Diptera (unknown) 0.95 1.00 35
Diptera: Ceratopogonidae (biting midge larva) 0.97 1.00 36
Diptera: Chironomid (non-biting midge larva) 2.73 2.90 101
Ephemeroptera (Mayfly) 3.97 4.30 147
Ictalurus nebulosus (Brown Bullhead) 5.27 5.70 195
Mollusca Sphaeriidae (fingernail clams) 6.16 6.60 228
Odonata (Dragonflies and Damselflies) 1.84 1.90 67
Trichoptera: Polycentropus (Caddisfly larva) 5.41 5.80 200
N (#prey items) 37.00 37.00 3451
N (# somachs)= 47
common fish ages calculated at Moe Pond, shown in Figure 4. Most fish ranging in the 90mm 
length were estimated to be 1 year old, 110 mm long fish were estimated to be between 1 and 2 
years of age, and fish with lengths around 190mm were estimated to be in the 3 year old age 
group. These clusters of fish that are similar in lengths but vary in age range could be due to 




Figure 3. Length vs. Number of largemouth bass collected in Moe Pond from 30 May 2012 to 17 
July 2012.  
 
































Fish Length  
Moe Pond Fish Age vs. Length 
Zooplankton Community 
 The zooplankton community is summarized in Tables 5-10. Copepoda was the most 
common order of zooplankton found, with the subclasses Calanoidia and Cyclopoidia both being 
represented. Keratella, the only rotifer found in 2012, was common in the June samples only. 
Compared to past studies, the amount of rotifers has decreased since 2008, when they were the 
dominant plankton.  
 
   
Tables 5 and 6. 6 June and 12 June 2012 analysis of zooplankton samples with mean length 
(mm) and percent composition from Moe Pond in 2012. 
  
Tables 7 and 8.  26 June and 4 July 2012 analysis of zooplankton samples with mean length 
(mm) and percent composition from Moe Pond in 2012. 
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Tables 9 and 10. 10 July and 17 July 2012 analysis of zooplankton samples with mean length 
(mm) and percent composition from Moe Pond in 2012. 
 
Invertebrate Community 
 A benthic survey of invertebrates was conducted on Moe Pond in order to better 
understand the organisms that could be a potential food source for any fish species (Table 11). 
Previous studies that have been conducted showed the same organisms present in 2008 (Finger 
2009), though no mollusks were collected in 2012 
 
Table 11. List of invertebrates collected in Moe Pond on 13 July 2012 during a benthic sampling. 
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Class Order Family Genus
Malacostraca Amphipoda Haustoriidae Pontoporeia
Turbellaria
Insecta Odonata Aeshnidae Aeshna
Insecta Odonata Cordullidae Epitheca
Insecta Odonata Coenegrionidae Coenegrion/Enellagma
Insecta Odonata Libellulidae Libellula
Insecta Odonata Libellulidae Sympetrum
Insecta Megaloptera Sialidae Sialis
Insecta Ephemeroptera Caenidae Caenis
Insecta Trichoptera Leptoceridae Mystacides
Insecta Trichoptera Limnephilidae CASE ONLY
Insecta Trichoptera Molannidae Molanna
Insecta Hemiptera Gerridae Rheumatabates
Insecta Hemiptera Peleidae Neoplea
Insecta Diptera Chironomidae
Insecta Diptera Ceratipognidae Probezzia
Insecta Diptera Tabaanidae Chrysops
Insecta Coleoptera Dytiscidae Uvarus
Insecta Coleoptera Haliplidae Haliplus
CONCLUSION 
 The potential exists to modify the trophic nature of Moe Pond by managing the fish 
community. Currently, bass are overabundant and competition for food has resulted in slow 
growth and small maximum size (the largest fish collected were about 250 mm at age 4-5). 
Reducing their abundance would potentially reduce planktivory, as reduced competition would 
shift the size distribution toward larger fish. That would enhance algal grazing, which seems to 
have been highly variable in past years (Finger 2009). Another strategy would be to add a forage 
species which could more efficiently utilize the planktonic resources and which would provide a 
forage base for the bass. 
One candidate species that could be introduced is Perca flavescens (yellow perch). They 
do not need to swim upstream to spawn or rely heavily on fast moving inlets and outlets, and 
they will move into deeper water as seasons change and spawning begins in the spring (Simon 
and Wallus 2006). Adding low numbers of larger fish, like walleye (Sander vitreus), might 
reduce bass abundance and allow for better growth of the survivors throughout the year. Other 
fish, like bluegill, have a laterally compressed body shape which would allow them to quickly 
reach sizes where only large bass can consume them, allowing them to continue to recruit.  
 Yellow perch are well suited for Moe Pond because they adjust well to shallow waters 
(Simon and Wallus 2006). Yellow perch also have feeding habits that Moe Pond could support. 
When they are young of the year (YOY), they feed primarily on zooplankton, which is abundant 
in Moe Pond based on the stomach samples in largemouth bass shown in Table 4 and the 
plankton samples taken throughout the summer (Tables 5-10). Unlike bluegill, yellow perch will 
outgrow feeding on zooplankton and “they eventually consume an assortment of prey including 
worms, crustaceans, mollusks, and fishes,” (Simon and Wallus 2006), as well as odonate nymphs 
and ephemeropterans. Throughout the lifespan of the yellow perch, Moe Pond could potentially 
provide any adequate food and aquatic plant habitat that they may need to survive and provide 
high fecundity rates. Yellow perch are a reasonable fish species to introduce to Moe Pond based 
on the nutrients available to them as well as the limnological characteristics of the pond and the 
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